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INTRODUCTION
Know the enemy, know yourself; in a hundred battles you will never be in peril.
-Sun Tzu
Wars are won or lost for multiple reasons. Some might argue that military size, combat power, or logistics are the deciding factors in war. However, history demonstrates that belligerents who best understand and utilize intelligence are generally the war's victor.
As Sun Tzu claims, "If ignorant both of your enemy and of yourself, you are certain in every battle to be in peril." 1 Current Iraq and Afghanistan conflicts prove yet again the importance of intelligence and its significance to the coalition's success. Battlefield commanders' insatiable appetite for situational awareness places greater emphasis on the need for "persistent" surveillance.
U. S. Joint Military Doctrine defines persistent surveillance as:
A collection strategy that emphasizes the ability of some collection systems to linger on demand in an area to detect, locate, characterize, identify, track, target, and possibly provide battle damage assessment and retargeting in near or real-time. Persistent surveillance facilitates the prediction of an adversary's behavior and the formulation and execution of preemptive activities to deter or forestall anticipated adversary courses of action.
2
Reflecting on his time as commanding general of Multi-National Corps-Iraq, LTG Thomas Metz notes, "Many factors contributed to the victories, but intelligence proved to be the key to all…intelligence provided the basis for every mission". 3 Operational commanders are employing a growing number of unmanned aerial vehicles (UAVs), such as the Predator,
Reaper, and Global Hawk, to fulfill the surveillance needs, but the demand still exists. 4 New persistent surveillance capabilities may cost less and be ready for war much sooner than previous systems. In his speech to Air War College students and faculty in 2008,
Secretary of Defense Robert M. Gates voiced his concern that the armed services were not moving "aggressively in wartime to provide resources needed now on the battlefield…to get more intelligence, surveillance, and reconnaissance assets into the theatre." 5 Recognizing budget constraints, he pressed the audience to seek "low-cost, low-tech alternatives…to do basic reconnaissance" in an area of operations where the coalition has air supremacy. 6 To pursue these initiatives, Secretary Gates formed a Department of Defense-wide task force to promote intelligence, surveillance, and reconnaissance (ISR) for the warfighters. Modern airships offer tremendous persistent surveillance capability to support the needs of battlefield commanders. Given the near-future deployment of airships to Afghanistan and potentially other areas of operation, operational commanders should now take appropriate steps to properly incorporate this new capability into their operational scheme. First, this paper provides a brief explanation of airships to improve the reader's understanding. Next, it presents historical examples describing the performance of airships during previous wars. Then, the paper discusses operational considerations for theater-level commanders to examine when planning for airship employment. Next, the paper discusses why some critics believe airships are not the right tool for future wars. Finally, this paper highlights potential ways to apply UAV lessons learned to overcome possible challenges to employing airships.
DEFINTIONS AND ASSUMPTIONS
To help better understand the topic, a brief presentation on aerostats, and specifically airships, is useful. Generally defined, aerostats are any type of lighter-than-air aircraft. This paper is not an examination of the programmatic or technical aspects of the various types of airships under development. Although defense officials are studying several different missions for airships, such as intertheater heavy airlift, missile defense, weather monitoring, and communications support, this paper focuses on the persistent surveillance capability of airships operating in medium to high altitudes.
HISTORICAL EXAMPLES OF MILITARY EMPLOYMENT
Prior to examining the potential role of airships to future warfare employment, a review of their past contributions during military conflicts illustrates their unique capability.
Prior to the 20 th century, militaries primarily used balloons for observation. During the Napoleonic wars of the 1700s, soldiers launched balloons to monitor troop movements.
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The U.S. first employed balloons during the Civil War when Union forces established a balloon corps to conduct troop observation missions.
18
During World War I, the Allies and the Central Powers utilized balloons and airships for maritime surveillance and strategic bombing. German forces used rigid airships, commonly known as zeppelins, to drop bombs on London and scout the waters ahead of their naval fleets. 19 For the Army Air Service, "sausages" (the term used to describe the early days of ballooning) proved successful for artillery spotting and observation. 20 At the conclusion of World War I, the U.S. obtained a German zeppelin as war compensation, conditional that she was restricted to "civil" purposes. 21 The U.S. would explore airships' unique characteristics, which proved vital on the dawn of the Second World War. 
DISCUSSION / ANALYSIS
Without balance, we risk being dominant but irrelevant that is, superior in nuclear and conventional warfare, but poorly equipped to prevail in irregular contests. USJFCOM will move swiftly to make irregular warfare (IW) a core competency of our military without losing conventional or nuclear superiority.
Gen James M. Command and control encompasses the exercise of authority and direction by a commander over assigned and attached forces in the accomplishment of the mission. 
Operational Command and Control

Operational Intelligence
The greatest advantage airships provide to commanders is in regards to operational intelligence. Operational intelligence is fundamental to all joint operations. Afghanistan, and that number will jump to 65 (or 195 UAVs) by 2013. 40 As previously mentioned, airships will not replace UAVs, but complement them. They can provide constant surveillance and "tip-off" armed UAVs for closer looks or kinetic actions.
Unmanned high altitude airships, operating in "near space", offer greater surveillance coverage area. Generally, "near space" is the air between 65,000 ft and 300,000 ft where the air is too thin for traditional aircraft to operate and there is too much gravity for satellites to orbit. 41 According to Ron Browning, business development director for Lockheed Martin's high altitude airship program, looking down from an altitude of 65,000 ft, an airship can view an area exceeding 800,000 km 2 , which is larger than Iraq or Afghanistan. 42 Satellites provide coverage of large and denied access areas, but are restricted by their orbit times and therefore can only survey an area for limited and predictable fixed amounts of time. 43 Because satellite command and control remains with national authorities, theater commanders do not exercise operational control over these national assets. In contrast, airships would be a theater surveillance asset under the operational control of the joint force commander.
Additionally, airships provide greater flexibility for operational employment than Because airships can return to base for maintenance and payload swapping, operational commanders possess additional employment options and flexibility. Satellite payloads require engineering to withstand high G-forces, shock, and vibration during rocket launch. 44 Generally, launch schedules are determined months or years in advance. This limitation does not allow satellite launches to be reactive to current operations. Conversely, airships provide a vibration-free environment that is more suitable to extremely delicate 43 Harrington, "Plugging the Gap," 28. Reaper, and the Army's new medium altitude hybrid airship, the Long Endurance Multi-int Vehicle (LEMV). 46 To operate 12 orbits, the report concludes that the Army's hybrid airships require only 230 personnel to operate compared to over 3,000 personnel needed for the E-8 JSTARS and 1,400 people for the MQ-1 Predator or MQ-9 Reaper.
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Basing airships at airfields located in the area of operations carries different challenges that logisticians must consider. On the positive side, since airships do not require the aerodynamic lift that airplanes require, they can operate from shorter airfields. However, modern airships could face the same environmental and weather related problems that plagued earlier airships requiring larger hangers to protect them from the elements.
48
Handling large airships during ground operations is another area of concern -one that proved very difficult during the early stages of the U.S. military airship program. Newer airships incorporate engine-driven propellers, vectored thrust, and air cushion landing system's that should improve their ground handling capabilities. Hawk UAV about $26,500 per hour. 49 Higher costs per hour mean more fuel that an operational planner must transport and provide storage.
Operational Protection
In the words of Dr. Milan Vego, "protection of one's combat forces and infrastructure…is one of the most important responsibilities of any commander." 50 Joint doctrine defines protection as the "preservation of the effectiveness and survivability of mission-related military and nonmilitary personnel, equipment, facilities, information, and 48 Grant, "Are Airships for Real?" 70. 49 Defense Industry Daily, "Return of the Navy Blimps?" http://www.defenseindustrydaily.com/return-of-thenavy-blimps-03093 (accessed 9 April 2010). So far, we have been fortunate. We've hit some helicopters, but we haven't hurt anybody yet. I fear the day when it's going to happen. What I worry about is the day when I have a C-130 down low with a cargo load full of soldiers, and a UAV --it won't have to be a big one --comes right through the cockpit windshield.
61
Introducing airships to the battlefield, coupled with more UAVs, escalates the uneasiness felt by operational commanders.
Perhaps the greatest concern with airships is their vulnerability to attacks from surface or air threats. Flying at low speeds or hovering over one area, airships provide the enemies a large target. Even at high altitudes, airships would fly within reach of many the operational commander has the right balance to provide persistent surveillance to all battlefield commanders.
